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Abstract 


Copolymer of ethylene oxide and/or of propylene oxide and of at least one substituted oxirane carrying 
a crosslinkable functional group. The copolymer, consisting essentially of -CH2-CH2-0- units and/or of 
-CH2-CH(CH3)-0- units and of -CH2-CHR<1>-0- units, is characterised in that R<1> denotes a radical 
CHR<3>=CR<2>-X-0-(CH2)n- in which R<2> is CH3 or H, R<3> is H, F, PHI or PHI -CH=CH and X 
denotes an electron-withdrawing group, with 0 to vary from one unit to another. The copolymer is 
prepared by a copolymerisation process in the presence of a Vandenberg catalyst The copolymer is 
useful for the production of a solid electrolyte which has good mechanical properties, good cation 
conductivity and good chemical compatibility with the electrodes of a generator functioning with alkali 
metals such as lithium and sodium. 
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tvi/^tvus — £A, ^(c b Ui^wkz^aj 
fcfcfc h 'J r^;ur;u5.^t7A©a«©'fb-&^ i/Tvu*- 

s> 7 i =;uffi»©fMi©rt;-&»© «t a &««*&JK<b-&« 

ia^Ji:*tpa^Ji:© ; e;i/it{^2As« ; ^ b 

7-£J-)\s7-b\-><D£.ot!L*r\s—\-m-Z.-, 
C j&Ad b T # A 1" -5 © J X & Z> o US. £50 
•C~60"CC 0iJxtf, «J24l$|llk IftC.fca^iST?— KB 

[0 0 2 3] A^r^^MSCl^iaDIi? 
±S)^fi#20,000<fc D*gV^«^i*fcf»S 3 

[0 0 2 4] b*U JBfiESixaatfr^T* 5 !!!— OfH 

*»e»f»*Sftfc-CH« -CHR 1 - 0 -£<fctf- C H 
a -CHR 4 -0-*teJ:!)t»fid^*"efcDittW&© 
^Jif.cM^^hi,. ;©ctli- JliSv^fii©*! 
SE#&fife— JUH^aa^ — JB^MfiDSBWSIBJfi- C H 
» -CHR' -0-**tr*©-C*5jfeTf*|i]7?*S. 
*e>K, 3§fjt^ig*-CHa —CHR 1 -0-fcfcffi«>T 
SJCffil?3fi«t «t S 6 ©## * b^t 

T©^i£&£, m«» «5Wb , ¥WSM©fij&£5J(t 
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[0 0 2 5] *#SW©ttS"&fltt±«ft:'f *>»«tt*ft 

sss -r « © t* & 2 o 

[0 0 2 6] ^fSW©^ *>*«S«BK©«SH©fti«> 

*mMCOM'£fo(D<PX-x-?-l<>**>' KA^IfaStb 
fciM(M3J:O c -CH, -CHR 1 -0-*ffltinA, - 
CH,-CHR 4 -O -#{££$<&*©, «;Ltt % 
~^30^;u%©-CH 2 —CHR 4 -0-J|M££-£tr<& 
©£fflV>-53i;#T-#5. -CH, -CHR 1 -0-i£ 
10 (ftfcBMKtC, C*l6©-CH, -CHR 4 -0-#{4© 

ISJUbSSflrFJ**, bt^t, «f©a3Sf££g5tJi 
tSifctfT'Jii, bfrU-CH 2 -CHR 1 -O- 
^©-gB^-CH, —CHR 4 -0-ffifI^t5 
C tC J: 5IB«tt**J*"rsR*-K*-«|g^©aft 
»5C t&X-g So c©ft®fb(i2O,00OJ; »3*§<,> 

ft 5 PJS^?***-r««*-&»fta8«cfflv>6©i)s»* 

[0 0 2 7] fUJg^Jtiftfcf, *^B^©^^->^Sffi^i 
20 KCt±*KWC*»W©««-&1*©iB«[it'-T?«Sfc«-« 

>tt<bltr^£ -Y * >*«ttffl»S^S«« bT®m 

■tym^ty (1/aA) + Y" £!3«b5£cf A- + (iRi 

</7'^.^^'i'A 4 S©* 4 ^Ri'f 3f>$^bs a(±A" + Si^ 
*>©ffi»T-fel3 ; Y" ^^^^^^^(electroni 
c charge) ^^-rSK-T^V, mUS., Br, CIO 
30 , " , A s F ,- , R f SO, - N (R F SO, ) a N 

- , (R r SO,), C" , C ,H„.») - (CO (CF 
a SO, ) , C" ) * ^fciiC ,H,.- X , - (SO 

, (CF, SO, ) 2 C ) x 5^b, S^Rf {i^;u 
yjv^-a 7;i'+;i'ifcli^*7WD7 U ^SS^ b, 

(C^C (CF, SO, ) a N"L i + , CF, SO, 

- Li\ -fb^C 6 H ,.-x) " CCO (CF, S 

0, ) 2 C" Li + K "Cxi ! l~4"Cfe b < 

(ix= 1 $fc(i2©^©, ,H,.-., - CSO 

40 a (CF, SO, ) a C" L i + 3 x T-x# 1 ~4T-fe 
5, x= 1 $&(£2©fcCD#$?£b<^. Cii?)©JSfflS 
©^fe{iffe©^i:©^I-&f5$rffiv^•i,^i:* s T-S•i). ^© 
?I^©^J{Cii, ftCfcfflA^tftS : a^©f!|-&©, 

(CF, SO, ) a N" L i* iJiVCF, SO, " L 
i + Sfett (CF, SO, ) a N" Li + jb'itPC „H 
4 - CCO (CF, SOa ) a C" Li + J a> tztz b 

(CF, SOa ) 2 N" Li* ©20~40fifi%£^-tr© 

a?/? bfc^ * >tsYb^«i©sjsE»*t a«r 4 d ^ £ £ 

50 5, 'f*>tt'fb < *Hli4Jta-&*te*atrci:3&*T?* 
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£-atr sm* & 7 ;u a sa^i- s d c «t 5 ^ 2f >f$ 

CO 0 2 8] ffeffl«Ttt, *^B^©^3f->agSttt,g{i 

>ffifti-&$j£-CH 2 — C HR 1 -0-f(fit»«(c 
o-cross-1 inking) -f 5 c DiR' 
3-i:#T-££. CfflS^ ^J2~^l0*;i/%CD-CH 
2 -CHR 1 -0-fc£tr**IB©#m^£flJ^3© 

W&-f*->«Mfci-&»fcHU BIK&nanR)93/16988^qSffi 
» t IB« 3 fix ^ * -f * >ffiSS f 5 n y > -fb* 
^h>©»«M*s fi«CH 2 =CH-CH 2 - 

(CF 2 ) 2 -S0 3 M' % CH, = CH-CH, -0 
-CF (C y F, y+l ) -CF: S0 3 M' JsilJtCHs 
= CH-CF (C y F 2y+l ) -CF a S0,-M' 
tltx, a*y(i0^yS4 > L<fcfcl ^yg3, 
M' t±B^ £SR§^:*->, *&C»CHBiftJBO|»>f 20 

£*U£EHiKfbL&*©;Wg; U^. CCH 2 =C 

(CH, -CO-C (S0 2 -CF, ) 2 3 - Li\ 
CCH 2 =C (CH 3 ) -C (SO, -CF,) ,H 
i + , CCH 2 =CH — CH 2 — CO — C (S0 2 — C 
F,),D-Li*, CCH 2 = CH-CH, -SO, 
-C (SO, -CF S ),)" Li\ CCH 2 =CH 30 
-SO, -C (SO, -CF 3 ) 2 : - Li + , CCH 
, = CH-<D-SO, - C (SO, - CF 3 ) 2 3 " L 
i + , CCH, =CH-0-CO-C (S0 2 -C 
F 3 ) a ) - Li* ©cfc-J&fcfX ( h- D 7;i/*D^^;i/ 

[0 0 2 9] $?»{zffe©^JT-J±, -f*>«l«£»Jtti::* 
HttC-CH, -CHR 4 -0-i|i{££fc£tr#fi^f**> 
645, SR' fcttbr* (V iJ7;i/tD^f;ww= 

;U) ^i; K_c (so, -CF, ) , MSfctt«»- 
CH 2 -O- (CF, ) , -CF (C, F 2r+1 ) -SO 40 

iiOHSfeliOMSiU MttHB^aSfefctTi/^ 

<£^-fo »:i;-CH, —CHR 4 -0-Jji(4ti:2-3© 4 g| 

#f5o X 1 #AD^>JR^*^-j--CH, -O- (C 
F 2 ) ,-CF (C, F, rtl ) -SO, X 1 mz&^ 
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»6ftfc#fi^*«SMOH, M 2 C0 3> M 3 PO 

i: -r s b f * > x- 5 *&& r- mm t s js w x- + # r- $ 

[0 0 3 0] ^>ilfiiISIit5fcft|c v t% 
[0 0 3 1 ] -j&ftJ-g&gR' , *sJ;tmfcyU'>y 

u is- h% fcit* -a? <j ^-he&»©»^ 
*&»t, ^ji*;u%*?s, l<«o.o5~ iw 0 

CD-CH 2 -CHR"-0-i|iffi*^tr©#»* UV>„ 

^\/yi3—iti^—Y. 7Dt:i/>A-#^_^ dmSO, 
*tt«PPft**JES-r*J»&, 5~io^;u%©-ch 2 - 

chr' -o-^fflsfts^ce^-a-scfciJTjs 

•So -CH, - CHR 1 -0-#^$, ^fSm 

;i/ifc* 3~ 5 %{ci-a©*sjf s 

[0 0 3 2] -r*>*«tt»KS7>f ;i/AOJKjBT?fflV> 

$ * a^,<b ^ > x t- a t m a f a & to t e^p ©^mb^hs 

M<&^1-5©ASMS L^. icfW, SfSb<«i20,000 
^?.t$fSb<(ilOO,000 <k!)A£&^ 

[0 0 3 3] ^^©^^-^iSatS^HttJfe 
[0 0 3 4] **W©'T*>#«tt««H:, ±tS-&1** 

^ vte-fb^^ fetter si- >seais**i-srtfi 
«?K* s *^50©^^>ziSttt;H$^tf„ ftfecDmx 

(±. ss^^-sf 2>m^K^*^B^©-i'3f>ass;t$^iK 

h/7-D K u >^_^-^_ hcO^ 1 / 1 o«*JtS 
•£■#1 § SiD -T -5 z. 1 1 i ti WMb -r s o 
[0 0 3 5] *»W©tta-&»*«tlf-f *>*«^«is 
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fl¥HCfc»)#«$fi> @i>fi^te@jgHfci#^B.S©±tfi 

$ i>&«©*>©#^3:ft3 fc^-5*SS*» &*Sfc#*ift#S 
£. W6ixjfc]S^¥*9#?*#S61fcl5S|ll© 10 

is*! 1 b < £ ccftm-&«;A $ w-r 

»KfcA#fc«*©*W«H£Rfctt#U ^©4>Ci££ 

*saaie^«©mgfc£jstt***Tsi:'j>*©§g 

£ft£>o 

[0 0 3 6] ftS-£r£M3<fcTJW *>»«teto*B:<* & 

mtim£tzi,±<D&mmmmmi<'Z^2*T-mmT'&z. 20 

[0 0 3 7] #$8lB©08ii***l:f5jb s . C©3gH 

[0 0 3 8] HJgtfiJT-fcfc, E(£S£-£^-;w >*y;i/ 

^ > h ftW^— iZi ^IS^ftTl'.iK 0.3~8 U \y 

* -© ®m. -k * 1- & m^mmx «t i- a * 

ffl Parr (l/WUz-i'a^WH SlSS^T'll 

TJcsessbfe. F*3Si5*^7^-e«abfesjsssfflv%a 30 

[0 0 3 9] -?ft^ft©#l560iJT-«;iU fl!V>6£J5S»S& 
CDi^tffiiSSLt, 200ml ©S£**h;i':E.>£t&ET 
ICS9AU *©«£iSI8£ 150"CT30^in^Us $6 
£ Mi^>£f&^5^ic* hA#*>£|&£bfco -e©& 
»A*&&*KTfc*JlO#IHfTV\ ifefc-.r* 5 
xio- 3 t;u/'J ©W*fcfe«lM&aifc$tr2Qml© 
SfSfclBlSllCJ: t)»ALfc. *^T-SJ^H^ 120*CT-20 
#RM0!&U *ffl«HB(^-5 %CSglC bT10#IS25Pa©i$ 
JETtHf^bto 40 

[0 0 4 0]xfU>t*->H$I®U S&Cflb©* 
fi^? ) t> r t^5:fflOSmiK:^®±T-|S*«bT-^© 
lOOppm *S5|(C U Suie#M§*-;U7-f >^-> 

[0041] znz<D^mmwixmz*.izte¥-$3fr?& 

<D, b<te20,000~100,000 43<fcV*ftteU:©ft« 
^fc£f#£©CC®toTftgT-&£C,t#fr*»ofco 
[0 0 4 2] 

1 50 
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1.775g© Hl/^X 101.6g©*3SH>£nji^;i/:n.— 
;K 23. 6g ©4njf$>;M**«Jl/— k 43*15292.36 
©ji^I/^^v KSS*SSC«BJinUfc. ljig&©zgA 
ittftc, -5°C — 2'COiaS-e, 6.2mlODT-tr^;VT-fe h> 
£ 125ml© h 'J'f V7f;i/7;i/?-^A ( lOOml©^ 

7=-;ui3«ttf l.ig ©vfcCig&Kisiao -racket 

t) > > S" h ■> T-ff^ Ufco £-£&24l$M 

[0 0 4 3] HMN CtilfO^Jftt, CD 3 CN^f 
#«-&<*©«*c-3^TfTC\ 3 ft&c ± 5 £:«-&{£©;=. 
^u->2t-df-> K (OE) *ffi*.J;W^^-;u^'JS/i?;i/jc 
(MGE) #ttffl*!S»St5Cti l 'Tf»fc. 

c©£?fcbTi*«bfcft*^f*©*a5Stt> : 

93%x.^^>^-^^> h\ 6.5%^^;i/^'J S^Lol— 

[0044] ff.nfcMMcit 2ii°/ 0 (CA>y 

JWl/Jt^-i' h-^SAQU ^©^T'-fe r = I- V;Ufc:?g 

5?&#8 $ *#«-&<*©KS70'CK:30«-|BJiinJ!ft bT3gfi£ -fi- 
fe, ifefc, BmistzmZVytrxi"— (Soxhlet) ^ffl^ 
TtSt^b, SfeC^SBSMHCWifi-rSx tfJ 8 %<Z>R*& 

®?Sfi5t^bT+^-ic:^lgMtH<£^b 
fc. ttM^^^^T^S^n&Rl^tt^JfflM^SR 1 

[0 0 4 5] ?MBWftS-^®^i&*MH&>SC Cct5^ 
tff$r^^^-(NETZCH)C«t »5Sfi^$^^TV^2>^7 L — ->3 > 
STA 409 Cjo^TfTofco te*tt**JOJ5fe»a 2 o©37 
■CiS i C qS^^a t — ^ v -63-C © *f -7 ^ SEf£S 

JSTg, *5 i^{5(S30%©^ B ^bJS©#J^A s l?,» 6 ft to 

3,000—4,000 g/^E;uga©Sv>E?iJ©^ u ^-*->^ 

©> ^2^Stt41*C©igffle-£'£^b&fc:-r£&t/ , >. 

©^ B ^bS©ifci3<t?J t -59''C©Tg^* bfc. 
[0 0 4 6] 200/im ©)5$ S#-r5i5E»W-C-DOTfT 
■ofcM^IS^tt 930%©fflEBf*T?©ffV&Ss-J-- JtsK-T 

[0 0 4 7] a-&#«BKS±i6©J:-5K:UT»&aG}* 
IC^ ( C F 3 S0 2 ) , N" Li + ftlS-&$*5i4: 

■a-fc. Rfce^bfc«©«ttK©a*St:J:t)»Sb 
W#&©«K©itfc:«k&#*.6S. SJ^ttx 48©«b8 



(10) 



W 7-296822 



17 



18 



WCco^T, 25-80°CT^Tofc o * [0 0 4 8] 

* [SU] 





O/Li. 


T g *C 


$p da If 




1 


8 


-38 




io- fi sot: 


2 


11 


-42 


L 




3 


13 


-44 




10' 6 ZBTC 


4 


25 


-54 
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"To 

[0049] mmm2 

[0 0 5 0] 8g O^UV^ + S/ b\ 2g OD^^;!/^ 
U f>i>Vb^— 0.4g <DWi/i/ y u 
-h$:^n^n84.5%, 13%43ctUf 2. 5%6D^;K£>I!]^ 
T\ 300ml©S/iSSCciSanU&o 

[0 0 5 1 ] 20ml© h;i/,x>, 2.6ml© h U 20 

^ b & W^ttieK« 1 <Dj5$k*M t) S b fee 
[0 0 5 2] f#^nfetta^«i93^;i/%C0^5 L ^>^ 

* ^ h\ 6 . 4^E;i/%6D p< ^ U v S^Ujl—^I/^ cfc 
0.6^E;i/%OD^U y h £<g"A/r^fc 0 

[0 0 5 3] DSC ^«fO*S*tt5rC7?Sgfflt-SX=0.32 

ff -60°CcOTg$:^-r^o 30 
[0 0 5 4] #fi^f*tt«<*©S©jS CCH 2 = C (C 
H 3 ) -CO-C (S0 2 -CF 3 ) 2 3 " Li + 

<>\ ^>V>r;i/^;u^*5/Ko?fffiTt:, 3B«bfc. it 

O/L i = 14-? 35°CT*10- s S/chi4d J:^65 C CT10- 4 S/ 

cm© — jf ;s v > mmm ifi §s #> ?> ti & 0 

[0 0 5 5] HJE^J 3 
80ml © h;i/m>, 1 ^E;i//u <£> h ijx^;i/7;i/^ 
— •>A£^ifl.04ml©jg$8U 0.8ml©^— ^;i/S3itfO. 

tfy^-eatsu ^©^0.3 'j y*-<z>sjsstc$san 40 

b50°CiZiQ|gLbfeo &V>T\ 9.2g cD^.^U>^-^r^ 
h\ = -CF 2 -CF 2 -S0 2 F&WlT£ 

i.9g (D***/? y&&Tf o.4g coy y ->s;;i/^^^ y 
h £-eti^ti94.8%, 3.94%*J:W.2B%CD^;i/tt 

$:6O o CtCin^b^co^ J gtz720#F^*i^bfeo m^titz^ 

5.9%, 2.9%£«tV 1.2%T^A,T-^feo 

[0 0 5 6] f#e>ftfe&fil^f*£&£T^ h- h U;bCD 
MtESl> U^^A (CH 3 ) 3 - Si-O- Li 50 



0.61g ^®^bfeo d©ffltt&<Z>HJiS : 
(CH 3 ) 3 -Si-0~ Li + + -CF 2 -CF 2 - 
S0 2 F^-CF 2 -CF 2 - S0 3 " Li + + (CH 
3 ) 3 -Si-FtJ;DlMR 4 ©7 Wb«r&fBS£: 

[0 0 5 7] 7;i/^-n h y p^;i/f>^>£17°CT-»fii£ 

[0 0 5 8] 2gK^ffi.{Cct DSJSS h;i/^>^-r-fTV^ 

#fi^ttiS^«fc|g-&*-S*m&» .(salt functi 
n) ^^t~^o 

[0 0 5 9] *Sfe«HIR£*fl&m ki-©SSTH 
Mb, «I»fbT*«OK»ftfPj5Ebfc, 
[0 0 6 0] HffitfiJ 4 

11 * tc jqji b fe ^sb^j 3 © mo mm- ^^>^xmmm^m 

^bfeo 

[0061] zmmm 3 ^wfctw 

^>aiS^(i^?aT10- 6 S/cm, 60°CT*10- s S/cm. 95°C 
T*10- 4 S/cm^il-r^ o JK^WH:42"C©iB^ft*-r5i5K 
40%©3g B l{bM©it£^T o 
[0 0 6 2] b)SUE#J3©jg|£, TMr b U ;i/*CD 
( C F 3 S 0 2 ) 2 N" L i + ©ftJRjg^-ejlSyib, 'J> 
l^mjfBSftltO/L i =100 £*ttSSi*TBSLfco 

60°CT-10- 4 S/cm) ©fi^&tiJD^C £ 0 
[0 0 6 3] c)^Sfct« 3 r-fe h - h U ;i/CD20S 

3 x 10" 4 S/cm^ e> lz 55°C 1 0" 3 S/cmtC St" 5 o 
[0 0 6 4] 5 

(vulnerable function) $r^^, C1C0 N SttU^-^Att 

(CF 3 S0 2 ) a N" Li + £!OBW3<D§B«*»& 
* (tbO/Li=14) t|S^**ScfctJ:OB»bfc 

mncDsov n 43 it s a^ib^ ws^tt * a j; t>- ^ 

v>5ci:t:j; 5a»bfco eft©«/h«ffifc"OV^Tf&?> 
ti fc ^ > ^ ^ a tt^i5 <t tf^JH PaYb^^ U ^ £ 

Atia^fcopatcjfjfiSisti, Li/Li + c»n + 4 
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[0 0 6 5] -y^jiom^mmiz-DUTcoffimtv?- 

«>AtfitSru^©aS-fb*©M5»§| (ruturn sweep) 

[0 0 6 6] mmm e 

b\ *9-j],<trv r-;i/*«t^ 

[0 0 6 7] 3l9.2g(D^^>^iy b\ 78. 3g CD^^ 10 
;i^U ^;i/i3«tv 2.lg©^y S/^;M * ^> 

ij u _ N$:^ia^tl88.9%, 10.996*5J:W 0.2%©^ 

[0 0 6 8] 2 'J — <D h;i/^>, h;i/^>^T*25% 
(1.9M)©«Jg© h U^;i/T;!/^ — ^ACD54ml. 100ml 

t";k 0.9g oDxkiicfc^S.OgcDT-tr^;!/ 

[0 0 6 9] 50//m ©JS?©7 ^ ;i/AS»e,ti&Jtfi-& 20 
tfJSctVSO/l (DO/L itb©* (CF 3 S0 2 ) 2 N 
Li, ^e>U c (ca-&^©2%<Z)Ill'&0D^>v F -f ;i/^<;i/d- 

C»«LfciW*i:SB*l^ (10%*») . 
[0 0 7 0] d©5S«7-f ;i/A«co^^TCD2iSttt£KH: 30 
^ y b 3 (Mitutoyo)CQ^BRM^^ ^^101-119 £fig 
^^TOD^-^frib 543-180&C J; Dfyofec 20MP 

a (DEEtJltty 2 mm%(D^y^-( )V^)\s3r3ris 

^;i/&^trK»Ko^T 8MPa ft 



20 



[0 0 7 1 ] ;i/-651 (l/i^* M/ — i/a>^- 

*fflV>T. S^ffcco 0.1Sfi%<Z>ffl^T-<>V r 

40-50^-Y^Dy 

y h/cm 2 <Z>di;fr£/a^Tx 254nmCDMS©^^{C2 

fit, *±V-C<Z)*««r'tttt, 

[ 0 0 7 2] H»J 7 
^J6«l(Z)fta^«:ft30/l©O/Liit^ai (CF 3 
S0 2 ) 2 NL i£$ir30?£n>©ff$<z):7>f;bACD 

MM&&TI—y>r)}/±jzmm\stz lcm 2 fetD6^»D 

^ 5 11% CDm^<D H^-tf>r7^ (Shawiniga 
n black)^cfctf93^;i/%^ai^U>^-^r^ F h 7 ^e;i/% 
<D u s/ ^;i/x.— 3& 0 , $ £30/ 1 £> 

O/LitbT- (CF 3 S0 2 ) 2 NLigJ^Mbfc 
M^»«*?Kft^tr. m^b^SmS:MET^85 0 CT- 
}}UE.i-Z>Z£lZ&t)m.M.XZ>o ^©St£^®tt3,86cm 2 
T*fe^o 3Coaft&S60°CT-C/8 CD««»K (8B#raflHt 

ttz) Tfiaffifflus6«cc/i2Tfjs*-ra»-&, 1000 

v tow isi?j]s3L—TjwDmm<D, 3BattwtE**$* 
s-&ft»#PH&fflt^»-&, a^b^wjc u^A3*£ 



7D> h^— Z?(DM% 

7^>^S 38330 +f>-5^;*^ 
i/j. y-> K v^;i/h U X 781 



iii-PM S/jcf 4:nA 1^5 ^ 
^ n><r>r;i/ 1568 

^r^^S v^^^ST 7 — ;!/ W-6 

237 
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